Primate embryonic stem cells proceed to early gametogenesis in vitro.
Embryonic stem cells (ESCs) of nonhuman primates are important for research into human gametogenesis because of similarities between the embryos and fetuses of nonhuman primates and those of humans. Recently, the formation of germ cells from mouse ESCs in vitro has been reported. In this study, we established cynomolgus monkey ES cell lines (cyESCs) and attempted to induce their differentiation into germ cells to obtain further information on the development of primate germ cells by observing the markers specific to germ cells. Three cyESCs were newly established and confirmed to be pluripotent. When the cells are induced to differentiate, the transcripts of Vasa and some meiotic markers were expressed. VASA protein accumulated in differentiated cell clumps and VASA-positive cells gathered in clumps as the number of differentiation days increased. In the later stages, VASA-positive clumps coexpressed OCT-4, suggesting that these cells might correspond to early gonocytes at the postmigration stage. Furthermore, meiosis-specific gene expression was also observed. These results demonstrate that cyESCs can differentiate to developing germ cells such as primordial germ cells (PGCs) or more developed gonocytes in our differentiation systems, and may be a suitable model for studying the mechanisms of primate germ cell development.